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Do Not Remove 

See Debbie Pyron or 
Susan Collins 

Oak Ridge Corporate Center 

151 Lafayette Drive 

P. 0. Box 350 - 

Oak Ridge, Tennessee 3783 l-0350 OCT 9 1995 
Facsimile: (6 15) 220-2 100 

Commanding Officer 
Department of the Navy, Southern Division 
Naval Facilities Engineering Command 
Attention: Mr. Gabriel Magwood (1849GM) 
2155 Eagle Drive, P. 0. Box 190010 
North Charleston, SC 29406-9010 

SUBJECT: Bechtel Job No. 22567 
Department of the Navy Contract No. N62467-93-D-0936 
DO 0032, TASK 3, FREE PRODUCT RECOVERY AT TRUMBO POINT, NAS KEY WEST, FLORIDA 

Subject Code: 5220 

Dear Mr. Magwood: 

Please find enclosed the results of the bail down tests that were conducted at Trumbo Point on September 11 
and 12, 1995. The results include the field data and supporting calculations. 

The product level measurements were consistent with the previous studies and show that recoverable 
amounts of product are available at TPFF. 

If you have any questions or comments about this submittal, please feel free to give me a call at (423) 
220-2745 or Roy Hoekstra at (423) 220-227 1. 

TtNUS 
AIK 

Sincerely, 

4210 

REH:dcm:LR0397 
Enclosures: As stated 

cc: M. Ewing (ROICC) w/e 
C. Kimbell (NASKW) w/e 
J. Simmen (NASKW) w/e 

R. Futch (ABB-ES) w/e 
K. Walter (Brown & Root Environmental) w/e 
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CALCULATION SHEET 
Project: 

Job Number: 22567-32.2 

SUBJECT - Evaluation of Fuel Tank Farm Bail Down Test Data 
CALC NO. 

SHEET NO. 

BY J. Novick ‘DATE 1015l95 SHEET REV. 

I. PURPOSE 

Evaluate bail down test data from wells at the Trumbo Point Fuel Tank. The data was manually 
recorded during bail down tests performed at Trumbo Point on September 11 and 12, 1995. The 
data will be used to determine the actual static water levels and product thicknesses at each well. 

Il. SOURCES OF DATA 

(1) Bail down test data (Attachment 1) 

III. REFERENCES 

ABB, Inc. (1994). Preliminarv Contamination Assessment Report. Trumbo Point Fuel Farm, Naval 
Air Station Kev West, Trumbo Point Annex, Key West. Florida. April. 

Bechtel Environmental, Inc. (1995). Instruction Guide for Liauid Petroleum Bail-Down Test for 
Monitorins Wells at the Trumbo Point Fuel Farm, NAS Kev West, Florida. 22567-321~IG-001, 

Rev. 0. 

Hughes, J.P, C.R. Sullivan, and R.E.Zinner (198?). Two Techniques for Determining the True 
Hvdrocarbon Thickness in an Unconfined Sandv Aauifer. 

Reed, R.J. (1986). North American Combustion Handbook. Volume I: Combustion. Fuels, 
Stoichiometry. Heat Transfer, Fluid Flow. Third edition, North American Manufacturing Co., 
Cleveland, OH. 

IV. CALCULATIONS 

Introduction 

Bail down tests were conducted on several wells at the Trumbo Point Fuel Farm at NAS Key 
West, Key West, Florida using the technique described in BEI (1995). The tests were performed 
by Bechtel personnel. Product was removed from the wells using a peristaltic pump and recovery 
was manually monitored using an ORS oil-water interface probe. Manual readings have been 
tabulated and are presented in Attachment 1. The locations of the wells which were tested are 
shown in Figure 1. The data was analyzed in the field using the technique described by Hughes, 
Sullivan, and Zinner (198?); time versus recovery data is graphed and the actual product 
thickness can be determined from the characteristics of the recovery curve. 





CALCULATION SHEET. 
Project: 

Job Number: 22567-322 

SUBJECT- Evaluation of Fuel Tank Farm Bail Down Test Data 
CALC NO. 

SHEET NO, 

1 BY J. Novick DATE 1 o/5/95 SHEET REV. OI 

Assumptions 

. Hydrocarbon/water interface is above the potentiometric surface 

. Recharge rate of the hydrocarbon in the well is slow 
l A drawdown cone is not created in the hydrocarbon layer 
. Thickness of the hydrocarbon layer in the formation does not change during the test 
. For water, the density is equal to the specific gravity 

v RESULTS 

The static water level from each well is determined from the product thickness and the specific 
gravity of the product using the equation (modified from Hughes, Sullivan, and Zinner (198?): 

D, = D, - Tpsp 

Where D, is the depth static water, D, is the measured depth to water, T, is the product thickness, 
and sp is the specific gravity of the product. Table 1 contains the static water levels at each well. 

The actual product thickness is determined from plots showing the recovery cume and the static 
product thickness. The product thickness can be read directly off the plot; it is the difference 
between the static product level and the point where the slope of the recovery curve starts to 
change after the initial readings are made. The point where the slope of the recovery curve 
changes therefore is the base of the product. Plots showing the product recovery curve and the 
static product level for each well are presented in Attachment 1 and the actual product 
thicknesses including the exaggeration are presented in Table 2. 



CALCULATfON SHEET 
Project: NAVYRAC - 1 
Job Number: 22567-322 

SUBJECT- Evaluation of Fuel Tank Farm Bail Down Test Data 
CALC NO. 

SHEET NO. 

BY J. Novick DATE 1 o/5/95 SHEET REV. 0’ / 

Table 1. Static Water Levels 

Well ID Product’ Initial Measured Product Specific Gravity Static Water 
Depth to Water (ft) Thickness (ft) of Product Depth (ft) 

MWJP-1 JP-5 6.86 1.33 0.845’ 
No ID JP-5 6.07 0.40 0.845’ 

KWM-22 JP-5 9.30 4.57 0.845’ 
MW9-15 DFM 11.56 8.05 0.8453.4 
KWM23 DFM 5.18 2.09 0.8453.4 
MW9-17 DFM 10.23 7.92 0.8453.4 
1 ABB, Inc. (1994) 
2 Reed (1986) 
3 Personal communication, Manager, Trumbo Point Fuel Tank Farm, 1 O/5/95 
4 Mean Value 
DFM Diesel Fuel Marine 

5.74 
5.73 
5.44 
4.76 
3.41 
4.07 
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Table 2 Actual Product Thickness 

Well ID Measured Product Depth to Static Depth to Base Actual Product Exaggeration 
Thickness (ft) Product Level (ft) of Product (ft) Thickness (ft) 

MWJP-1 1.33 5.53 5.70 0.17 8:l 
No ID 0.40 5.67 5.79 0.12 3:l 

KWM-22 4.57 4.73 5.65 0.92 5:l 
MW9-15 8.05 3.51 4.00 0.49 16:l 
KWM23 2.09 3.09 3.19 0.10 21:l 
MW9-17 7.92 2.31 3.40 1.09 7:l 



Attachment 1 

Bail Down Test Data 

ORIG. J. Novick DATE 10/j/95 
CHK’D BY 
CALC. NO. 



MWJP-1 

Depth to Product 

Time LPH Water Thickness 

5.53 6.86 1.33 

0 5.96 6.12 0.16 

0.17 5.95 6.09 0.14 

0.34 5.9 6.08 0.18 

0.5 5.9 6.07 0.17 

0.67. 5.88 6.06 0.18 

0.83 5.88 6.05 0.17 

1 5.88 6.06 0.18 

1.25 5.87 6.06 0.19 

1.5 5.86 6.07 0.21 

1.75 5.84 6.07 0.23 

2 5.84 6.05 0.21 

2.25 5.83 6.06 0.23 

2.5 5.82 6.05 0.23 

3 5.82 6.05 0.23 

3.5 5.81 6.07 0.26 

4 5.8 6.08 0.28 

4.5 5.8 6.08 0.28 

5 5.79 6.09 0.3 

6 5.77 6.11 0.34 

7 5.76 6.11 0.35 

a 5.75 6.12 0.37 

9 5.74 6.12 0.38 

10 5.73 6.12 0.39 

12.5 5.72 6.12 0.4 

15 5.71 6.12 0.41 

17.5 5.7 6.12 0.42 

20 5.7 6.12 0.42 

25 5.68 6.13 0.45 

30 5.67 6.12 0.45 

35 5.66 6.12 0.46 

40 5.65 6.12 0.47 

45 5.64 6.11 0.47 

60 5.64 6.11 0.47 

1334 5.55 6.14 0.59 

NolD# KVVM-22 - 

0 

Depth to 

5.98 

Product 

5.98 0 

Time LPH Water Thickness 

0.17 5.82 5.82 

5.67 

0 

0.34 5.81 

6.07 

5.81 

0.40 

0 

0.5 5.8 5.8 0 

0.67 5.79 5.79 0 

0.83 5.79 5.79 0 

1 5.79 5.79 0 

1.25 5.79 5.79 0 

1.5 5.79 5.79 0 

1.75 5.78 5.78 0 

2 5.78 5.78 0 

2.25 5.76 5.76 0 

2.5 5.75 5.75 0 

3 5.74 5.74 0 

3.5 5.74 5.74 0 

4 5.74 5.74 0 

4.5 5.74 5.74 6 

5 5.74 5.74 0 

.6 5.71 5.72 0.01 

7 5.72 5.73 0.01 

8 5.71 5.72 0.01 

9 5.7 5.72 0.02 

10 5.7 5.72 0.02 

12.5 5.69 5.73 0.04 

15 5.69 5.74 0.05 

17.5 5.69 5.75 0.06 

20 5.69 5.75 0.06 

25 5.69 5.76 0.07 

30 5.69 5.77 0.08 

35 5.69 5.77 0.08 

40 5.69 5.77 0.08 

45 5.69 5.77 0.08 

60 5.69 5.78 0.09 

380 5.65 5.71 0.06 

1396 5.43 6.1 0.67 

0 6.15 

Depth to 

6.15 

Product 

0 

0.17 6.16 

Time LPH Water Thickness 

6.16 0 

0.34 6.1 6.1 

4.73 

0 

0.5 

9.30 

6.1 

4.57 

6.1 0 

0.67 6.09 6.09 0 

0.83 6.08 6.08 0 

1 6.08 6.08 0 

1.25 6.05 6.06 0.01 

1.5 6.03 6.05 0.02 

1.75 6.02 6.03 0.01 

2 6 6.02 0.02 

2.25 5.97 5.98 0.01 

2.5 5.95 5.96 0.01 

2.75 5.93 5.95 0.02 

3 5.91 5.93 0.02 

3.25 5.89 5.91 0.02 

3.5 5.87 5.88 0.01 

3.75 5.85 5.86 0.01 

4 5.83 5.84 0.01 

4.25 5.81 5.83 0.02 

4.5 5.8 5.81 0.01 

4.75 5.78 5.8 0.02 

5 5.77 5.78 0.01 

5.5 5.71 5.73 0.02 

6 5.68 5.7 0.02 

6.5 5.65 5.68 0.03 

7 5.63 5.66 0.03 

7.5 5.63 5.65 0.02 

a 5.61 5.64 0.03 

9 5.59 5.62 0.03 

10 5.55 5.57 0.02 

12.5 5.51 5.53 0.02 

15 5.46 5.5 0.04 

17.5 5.42 5.46 0.04 

20 5.4 5.44 0.04 

25 5.37 5.42 0.0.5 

30 5.35 5.41 0.06 

40 5.32 5.42 0.1 

50 5.32 5.43 0.11 

60 5.31 5.45 0.14 

478 4.8 5.21 0.41 

1498 5.84 6.01 0.1'7 

ORlG. I. Novick DATE I O/5/95 

CALC. NO. $$$-- DATE 
CHK'DBY 
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MW 9-17 

Depth to Product 

Time LPH Water Thickness 

2.61 10.23 7.92 

0 4.32 4.34 0.02 

0.17 4.04 4.11 0.07 

0.34 4.01 4.05 0.04 

0.5 3.95 3.98 0.03 

0.67 3.88 3.93 0.05 

0.83 3.82 3.88 0.06 

1 3.78 3.84 0.06 

1.25 3.74 3.8 0.06 

1.5 3.65 3.74 0.09 

1.75 3.61 3.7 0.09 

2 3.57 3.71 0.14 

2.25 3.54 3.67 0.13 

2.5 3.5 3.63 0.13 

3 3.49 3.64 0.15 

3.5 3.46 3.62 0.16 

4 3.41 3.57 0.16 

4.5 3.39 3.55 0.16 

5 3.35 3.54 0.19 

6 3.35 3.55 0.2 

7 3.31 3.53 0.22 

8 3.26 3.51 0.25 

9 3.24 3.5 0.26 

IO 3.22 3.49 0.27 

12.5 3.17 3.51 0.34 

15 3.15 3.53 0.38 

17.5 3.11 3.56 0.45 

20 3.18 3.59 0.41 

25 3.05 3.69 0.64 

30 3.02 3.78 0.76 

35 2.98 3.86 0.88 

40 2.94 3.96 1.02 

45 2.92 4.05 1.13 

60 2.83 4.33 1.5 

75 2.76 4.55 1.79 

90 2.7 4.75 2.05 

120 2.62 5.04 2.42 

150 2.56 5.31 2.75 

180 2.53 5.49 2.96 

240 2.56 5.85 3.29 

1115 2.98 7.34 4.36 

1569 2.42 7.14 4.72 

2572 2.91 7.51 4.6 

KWM-23 MW9-15 

Depth to Product Depth to Product 

Time LPH Water Thickness Time LPH Water Thickness 

3.09 5.18 2.09 3.51 11.56 8.05 

0 3.91 3.91 0 

0.17 3.56 3.56 0 

0.34 3.5 3.53 0.03 

0.5 3.47 3.49 0.02 

0.67 3.43 3.45 0.02 

0.83 3.41 3.46 0.05 

1 3.39 3.43 0.04 

1.25 3.37 3.41 0.04 

1.5 3.35 3.36 0.01 

1.75 3.33 3.37 0.04 

2 3.31 3.34 0.03 

2.25 3.28 3.32 0.04 

2.5 3.27 3.31 0.04 

3 3.24 3.31 0.07 

3.5 3.23 3.28 0.05 

4 3.2 3.22 0.02 

.4.5 3.18 3.21 0.03 

5 3.18 3.22 0.04 

6 3.16 3.21 0.05 

7 3.16 3.23 0.07 

8 3.15 3.21 0.06 

9 3.15 3.21 0.06 

10 3.14 3.22 0.08 

12.5 3.13 3.17 0.04 

I5 3.13 3.18 0.05 

17.5 3.12 3.17 0.05 

20 3.12 3.17 0.05 

25 3.12 3.17 0.05 

30 3.12 3.18 0.06 

35 3.12 3.18 0.06 

40 3.12 3.18 0.06 

45 3.12 3.18 0.06 

60 3.13 3.2 0.07 

75 3.13 3.21 0.08 

90 3.13 3.21 0.08 

120 3.14 3.24 0.1 

150 3.15 3.25 0.1 

1090 3.43 3.72 0.29 

1545 3.3 3.63 0.33 

2559 3.5 3.9 0.4 

0 4.5 4.5 0 

0.17 4.3 4.35 o.c5 

0.34 4.26 4.34 0.68 

0.5 4.23 4.33 0.1 

0.67 4.16 4.41 0.25 

0.83 4.13 4.41 0.28 

1 4.08 4.41 0.33 

1.25 4.01 4.31 0.:3 

I.5 4 4.26 0.26 

1.75 4.01 4.42 0.41 

2 3.97 4.26 0.29 

2.25 3.93 4.22 0.29 

2.5 3.91 4.21 0.:3 

3 3.88 4.1 0.22 

3.5 3.85 4.05 0.2 

4 3.82 4.02 0.2 

4.5 3.81 4.01 0.2 

5 3.8 4.01 0.21 

6 3.8 4.35 0.55 

7 3.75 4.15 0.4 

8 3.75 4.25 O.!j 

9 3.72 4.35 O.E3 

10 3.7 4.11 0.41 

15 3.65 4 0.35 

20 3.64 3.99 0.35 

25 3.62 3.91 0.29 

30 3.56 3.85 0.2.9 

45 3.52 3.95 0.43 

60 3.52 3.87 0.35 

75 3.48 3.81 0.33 

90 3.45 3.8 0.35 

105 3.43 3.8 0.37 

120 3.41 3.95 0.54 

150 3.32 3.76 0.44 

1320 3.83 4.8 0.97 

1773 3.17 4.12 0.95 

2773 3.71 4.91 1 .:2 

ONG. J. Novick DATE I O/5/95 
CHK'DBY DATE ,q&& 
CALC.XO. 322-G-002 
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Recovery Curve, MW9-15 
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